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(54) Electric Safety Squib 

(57) An electric safety squib having a 
grounded outer case 5 and a pair of 
normally ungrounded terminals 34 
Includes a closed thermally and 
electrically conductive chamber 14 
filed with pyrotechnic material 1 5. An 
electrical resistance wire 1 6 Is 
embedded in the pyrotechnic material 
for controlled Ignition thereof. 
Separate conductors 8, 9 extend 
from the ternninals 34 to opposite 
ends of the resistance wire 1 6 via a 
resistive header 27 and a chamber 25 
holding ferrite beads 30, whereby 
energy of radio-frequency and 
electrostatic origin extraneously 
Induced in the terminals and 



conductors is dissipated into the bulk 
of the conductors, the resistive header 
and ferrite beads. The arrangement 
features the connection of one of the 
conductors 8 directly to the chamber 
wall 1 3, the insulation of the other 
conductor from the wall 1 0 at 1 2, and * 
the spacing of the chamber wall with 
respect to the outer case 5 to^rovlde 
a measured spark gap therebetween 
whereby radio-frequency and 
electrostatic energy above a threshold 
value that may reach the resistance 
wire 1 6 is conducted by the wall 1 0, 
1 3 of the chamber around and away 
from the pyrotechnic material and is 
discharged through the spark gap, 
thereby preventing such energy from 
igniting the pyrotechnic material. 



The drawings originally filed were 
informal and the print here 
reproduced Is taken from a later 
filed formal copy. 
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SPECIFICATION 
Electric Safety Squib 

Background of the Invention 
Field of the Invention 

5 This invention relates to ignition devices, and 
more specifically, to electric safety squibs that are 
insensitive to, and hence, are Incapable of being 
fired by extraneous radio-frequency signals of 
electric field effects of ordinary intensity that 
1 0 normally pervade the environment. 

Description of the Prior Art 

Electric squibs have long been widely for many 
purposes including the firing of explosives for 
mining, quarrying, demolition, and highway 

1 5 blasting, and for lighting ordnance devices such 
as flares, explosives, and rockets. A more recent 
use of electric squibs is for firing inflators for 
safety air bags in automotive vehicles, 
combustible gas generants enclosed In a pressure 

20 vessel having emerged as a favored means for 
inflating passive restraints. 

Typically, the energizing terminals of electric 
squibs are connected by parallel rod conductors 
to the interior of a container or cup containing a 

25 pyrotechnic material. In another form, a coaxial 
. type, one of the conductors is tubular in form and 
the other conductor is a rod centrally positioned 
therein. The ends of the conductors in the 
container, in both types of electric squibs, are 

30 joined together by a resistance wire or bridge that 
is designed rapidly to heat the pyrotechnic 
material to its ignition temperature when 
energized with sufficient electrical current. 

A long standing problem with electric squibs is 

35 that their energizing terminals tend to function as 
antennas that pick up extraneous radio-frequency 
and electrostatic energy. Radar signals are of 
particular concern because of their tendency to 
form transitory peaks of high intensity that are 

40 capable of firing the squib. Such firing is caused 
either by heating the pyrotechnic material of the 
squib to its flame temperature, by way of 
contiguous, metallic parts, or by corona discharge 
or sparking into the pryotechnic material. 
^45 A solution to the problem proposed in the prior 
art has been twofold. First, there has been 
disposed between the conductors of the squib, en 
route to the resistance wire, devices such as 
ferrite beads, disc capacitors, and resistance 

50 headers. These devices are provided to attenuate 
extraneous radio-frequency electrical energy, as 
by eddy current dissipation, thereby to diminish it 
in magnitude prior to reaching the resistance wire 
and pyrotechnic material. Additionally, one of the 

55 conductors is electrically connected to the outer 
conductive housing or case that is provided for 
the squib, and the housing Is grounded to portions 
of the device In which the squib Is Installed. This 
connection passes off to ground, through a path 

60 other than the pyrotechnic material, electrostatic 
potentials that tend to build up on the resistance 
wire. 

While such an arrangement Is satisfactory for 



many uses of electric squibs. It is not permissible 
65 'for others. In particular, this solution Is 

unacceptable when the squib is used to fire the 
inf lator for a safety air bag in an automobile. This 
is for the reason that a permanent connection to 
ground of one of the squib conductors or 
70 temninals would interfere with the diagnostic or 
monitoring circuitry required for such applications 
and to which the squib necessarily Is connected. 
The diagnostic circuitry is provided to check for 
proper operation of the impact sensors and the 
75 circuitry associated therewith each time the 
automobile is started, and such grounding of a 
squib terminal could give a false indication of 
proper operation in the presence, for example, of 
a short in the cable harness. 

80 Summary of the Invention 

Among the objects of the invention is to 
provide in an electric squib an electric and heat 
shield for the pryotechnic charge whereby 
electrostatic energy and heat above safe 

B5 threshold values tending to be developed on the 
pryotechnic charge are conducted away and 
disposed of by the shield through a path that 
shunts the pyrotechnic charge. 

Another object of the invention is to provide in 

90 an electric squib including conventional means for 
attenuating, as by eddy current dissipation, radio- 
frequency signals that tend to be Induced in its 
energizing terminals, an electrically conductive 
shield that surrounds the pyrotechnic charge and 

®5 includes a spark gap connection to ground such 
that electrostatic potentials above a threshold 
value tending to be developed on the pyrotechnic 
charge are dissipated by arcing across the spark 
gap. 

1 00 A specific object of the invention is to provide 
an electric squib for firing air bag inflators for 
automotive vehicles that is Incapable of 
accidental firing by radar Installations and other 
sources of extraneous radio-frequency and 

1 05 electrostatic energy. 

A more specific object of the invention is to 
provide such an electric squib for automotive 
vehicle air bag inflators in which extraneously 
induced radio-frequency and electrostatic energy 

110 are rendered ineffective to fire the squib by 

attenuation and arcing in a manner that does not 
interfere with the Impact-sensing diagnostic or 
monitoring circuits that are provided In 
association with the air bag inflators. 

115 In accomplishing these and other objects of the 
invention there is provided an electric squib 
having a pair of electrical conductors that are 
connected together at one end by a resistance, 
bridge wire. The conductors pass through the wall 

1 20 of an electrical and heat conductive container or 
cup filled with a pyrotechnic material. One 
of the conductors Is electrically connected to the 
container, or to a metal foil lining provided therein 
if the container is made of plastic, and the other 

1 25 conductor is electrically insulated therefrom. The 
resistance wire ignites the pyrotechnic material 
when electric current of sufficient magnitude flows 
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through It. The squib further includes an 
eiectricaliy conductive outer housing or case that 
IS spaced from the electrically conductive 
container and the conductors by an electrically 
5 Insulating sleeve. The arrangement of and spacing 
between the container and outer housing is such 
as to provide an easy path for conducting 
electrostatic electricity and heat around and away 
fronn the pyrotechnic charge. Specifically, 

1 0 electrostatic charge above a predetermined 

threshold intensity or value that tends to build up 
on the pyrotechnic charge is allowed to arc from 
the container or metal foil lining therein to the 
grounded housing. The electrostatic charge is 

1 5 thus rendered Incapable of igniting the 
pyrotechnic charge. 

Brief Description of the Drawings 

In the following detailed description of the 

invention, reference is made to the accompanying 
20 drawings which form a part hereof. Ul<e numerals 

refer to \\ke parts In all views of the drawings and 

throughout the description. 
In the drawings: 

Figure 1 Is a longitudinal section illustrating a 
25 preferred embodiment of the electric squib, a 
coaxial type, according to the Invention; 

Figure 2 is a fragmentary view similar to Figure 
1 , but showing a modification thereof. 

Figure 3 is a longitudinal section of another 
30 embodiment of the electric squib, a parallel rod 
type, according to the invention; and. 

Figure 4 is a top view of the electric squib of 
Figure 3 with portions removed. 

Description of the Preferred Embodiments 

35 The electric squib of the Figure 1 embodiment 
of the invention includes an electrically 
conductive tubular igniter body or housing 5 
having an annular flange 6 for mounting it to 
other devices that are to be fired or ignited. An 

40 electrically insulating sleeve 7 fits inside the 

housing 5 and a tubular electrical conductor 8 fits 
inside the sleeve 7. The thickness of the sleeve 7 
and the spacing between the conductor 8 and the 
housing 5 are carefully calculated to provide a 

45 sparic gap from the conductor 8 to the housing 5 
for energy above a given, threshold intensity. 

A second conductor 9 has the form of a rod 
and is centrally positioned in the housing 5 by first 
and second partitions, 1 0 and 1 1 , respectively. 

50 The first partition 1 0 Is relatively thin. Is 

electrically conductive, and is press-fitted into the 
tubular conductor 8. Partition 1 0 is insulated from 
the rod conductor 9 by an Insulating ferrule 12 
that fits over the rod 9. With one end portion 1 3 

55 of the tubular conductor 8, the partition 1 0 forms 
a first chamber 14 for containing a pyrotechnic 
composition or material 1 5. A small bridge or 
resistance wire 1 6 is embedded in the 
pyrotechnic material and Is connected at one end 

50 to the end portion 1 7 of the rod conductor 9 that 
extends through the first partition 1 0. The other 
end of resistance wire 1 6 Is connected eiectricaliy 
to the partition 1 0. This provides for grounding of 



the resistance wire 1 6 by the above-mentioned 

65 spari< gap, as further described herein, so that 
extraneous electrical, radio-frequency or 
electrostatic energy cannot produce corona 
discharges therefrom and will not arc through the 
pyrotechnic material 1 5. The first chamber 14 is 

70 closed by an electrically-conductive plate 1 8 or = 
end cap that is retained in the tubular conductor 8 
by crimping the outer edge thereof. Hence, the 
pyrotechnic material 1 5 is completely surrounded - 
by walls that are good heat and electrical 

75 conductors, so that heat and any extraneous 

static electricity above a predetermined threshold 
value tending to be developed on resistance wire 
1 6 will be conducted away through the walls of 
the first chamber 1 4, rather than through the 

80 pyrotechnic material 1 5. 

A retaining ring 1 9 has a short, inner flange 20 
that extends Inwardly and fits into an annular 
groove 21 In the end portion of the housing 5. An 
outer flange 22 on the retaining ring 1 9 also 

85 extends inwardly and over the end of the housing 
5 to help retain the sleeve 7 and the first 
conductor 8 therdn. The outer flange 22 of the 
retaining ring 1 9 is separated and spaced from « 
the end of the tubular conductor 8 by an inwardly- 

90 extending flange 23 of the sleeve 7, so that it 

creates a spark gap from the tubular conductor 8 , 
to the retaining ring 1 9. The flange 22 of the 
retaining ring 1 9, together with an annular 
shoulder 24 in the housing 5, the sleeve 7, and 

95 the tubular conductor 8, provide stop means for 
retaining the sleeve 7 and conductor 8 in the 
housing 5. 

A second chamber 25 Is created In the tubular 
conductor 8 by the second partition 1 1 . This 

100 partition 1 1 may be either of the material of the 
tubular conductor 8, and perhaps integral 
therewith; as shown in Figure 1 , or it may be 
made of electrically resistive material having a 
resistance of at least 1 0,000 ohms between the 

105 conductors. If the partition 1 1 is made of material 
having good electrical conductivity, it is Insulated 
from the second, or rod conductor 9 by an 
insulating tube 26. In this case, a resistive header 
27 Is incorporated into an electrical connector 28, 

110 In contact with and having a resistance of at least 
1 0,000 ohms between the electrical conductors 
29 thereof, if made of resistive material having a 
resistance of at least 1 0,000 ohms between 
conductors 8 and 9, the second partition 1 1 will 

115 function as an attenuating device for extraneous 
electrical pulses of energy that could otherwise be 
powerful enough to fire the squib. This is 
especially true for extraneous energy at the upper 
end of the frequency spectru m, for which 

'1 20 inductance of the conductors and resistance wire 
becomes significant 

Two ferrite beads 30 fill the second chamber 
25, the rod conductor 9 passing through aligned 
central holes 31 therethrough. These ferrite beads 

125 30 function to attenuate, as by eddy current 
dissipation, high frequency electric signals that 
may be picked up by the conductors 8 and 9. 
The conductors 8 and 9 are typically made of 
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copper, brass, or bronze; the insulating sleeve 7 is 
preferably an injection-molded dielectric; the 
housing 5 is made of steel; and the pryotechnic 
material is typically a mixture of potassium 
5 perchlorate and zirconium or titanium. The 

resistive header 27 and the ferrite beads 30 are of 
commercially available metallic oxides or metallic 
particles embedded In a plastic matrix. 
In another embodiment, the sleeve 7 is 

10 provided with numerous perforations 32 filled 
with silicone grease 33 to effect a better transfer 
of heat from the ferrfte beads 30 and the tubular 
conductor 8 to the housing 5 (see Fig. 1 , the 
rfght-hand side), 

1 5 The typical radio-frequency noise or 

extraneous signals that are the primary concern of 
this invention are characterized by high 
frequencies and high voltages, but much lower 
amperages than that of the direct-current signal 

20 intended to energize and operate the squib. Such 
extraneous energy can be induced into the 
terminals 34 of the conductors 8 and 9, 
functioning as antennas. Generally, all but the 
most intense of this extraneous energy will be 

25 dissipated, first by the resistive header 27, and 
then by the ferrite beads 30. Any such energy that 
is not so dissipated and that reaches the 
resistance wire 1 6 will be conducted thereby Into 
the tubular conductors. If the extraneous energy 

30 still has an Intensity above a predetermined 
threshold intensity, it arcs Into the bulk of the 
housing 5 across the spark gap from the end cap 
1 8 to the retaining ring flange 22. Another 
possible spark gap Is provided at the terminal end 

35 from the tubular conductor 8 to the housing 5. 
Figure 2 shows a modification of the electric 
squib embodiment of Figure 1 which eliminates 
the retaining ring 1 9 and the groove 2 1 . This is 
possible If the tubular conductor 8 and the sleeve 

40 7 are either press-fitted into the housing 5 or 
bonded therein. In this embodiment, the 
insulating sleeve 7 is made somewhat shorter 
than the tubular conductor 8 and the housing 5 
thereby to provide an air gap 35 therebetween for 

45 sparking of extraneous electrical energy. 

The parallel conductor rod electric squib 
embodiment of the invention illustrated in Figures 
3 and 4 includes an outer tubular electricaliy 
conductive metal housing or case 36 having an 

50 annular flange 37 for mounting the squib on other 
devices that are to be fired or ignited. The housing 
36 and flange 37 may be similar to the housing 5 
and flange 6 of the Figure 1 embodiment. The 
housing 36, however, includes a crimp indicated 

55 at 38 for retaining therein an electrically-non- 
conductlve plastic charge cup 39, two parallel 
conductor rods 40 and 41 having terminal 
connector pins 42 and 43, respectively, and two 
ferrite beads 44 and 45. 

60 Conductor rods 40 and 41 pass through a 
resistive header 46, in contact therewith, and 
through aligned holes in the ferrite beads 44 and 
45 into the charge cup 39. The header 46 is made 
of a resistive material having a resistance of at 

65 least 1 0,000 ohms between the housing 36 and 



each of the conductor rods 40 and 41 . A suitable 
electrical. connector, not shown, may be provided 
to connect the terminal connector pins 42 and 43 
to a firing circuit. Alternatively, the connector pins 
70 42 and 43 may be directly connected to such 
circuit. 

In accordance with this embodiment of the 
invention, the bottom and side walls of the plastic 
Charge cup 39 are lined with a metal foil lining 
75 47, the metal being one providing good electrical 
and heat conductivity. A charge of pyrotechnic 
material 48 is contained in the cup 39, being 
retained and protected therein, with an edge 49 
of the metal foil lining 47 exposed to the 
80 exterior of the cup, by a protective closure or 
cover 50 that rests on a shoulder 51 adjacent the 
open end of cup 39. Cover 50 is held in position 
by any suitable means such as press fitting or by 
an adhesive material. In one form of the Figure 3 
85 embodiment of the invention, cover 50 may 
comprise an electrically conductive plate; in 
another form the cover 50 may comprise a non- 
conductive plate. 

A resistance wire or bridge 52 is embedded in 
90 the pyrotechnic charge 48, one end of the wire 
being connected to an end portion 53 of 
conductor 40 and the other end connected to an 
end portion 54 of conductor 41 . As illustrated in 
Figure 4, which is a top view of the electric squib 
95 with the protective cover 50 and charge 48 
removed, the conductor portion 53 is directly 
electrically connected to the metal foil lining 47 in 
charge cup 39. The conductor end portion 54, 
however, is insulated from the metal foil lining 47. 

100 To that end, a small portion of the metal foil lining 
47, as indicated at 55, is cut away from around 
the conductor end portion 54. It will be 
understood that, if desired, an insulating ferrule, 
such as the insulating ferrule of the Figure 1 

1 05 embodiment, may be placed over the end portion 
54 of conductor 41 for electrically insulating the 
latter from the metal foil lining 47. 

By this arrangement, one end of resistance 
wire 52 is directly electrically connected to the 

1 1 0 metal foil lining 47 and the other end thereof is 
insulated from the lining. Additionally, when the 
protective closure or cover 50 is made of 
electrically conductive material, the pyrotechnic 
charge 48 is completely surrounded by metallic 

115 walls providing good electrical conductivity, 

except for the small cutaway portion of the metal 
foil lining 47 required for electrically insulating the 
conductor end portion 54 from the lining 47. 
When the cover 50 Is made of electrically non- 

1 20 conductive material, the sides and bottom only 
are so surrounded. 

In accordance with both forms of this 
embodiment of the Invention, the crimp 38 at the 
end of the outer housing 36 is so spaced from the 

1 25 edge 49 of the metal foil lining 47 as to provide a 
carefully measured spark gap between the edge 
49 and the housing 36, the latter being grounded 
to the device upon which the electric squib as 
mounted. 

1 30 With this arrangement, as in the embodiment 
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of Figure 1 , all but the most intense of extraneous 
electrical energy induced in the normally 
ungrounded terminals 42 and 43 will be 
dissipated, first by the resistive header 46, and 
5 then by the ferrite beads 44 and 45. More intense 
electrostatic energy and heat produced thereby 
that may reach the resistance wire 52 will be 
conducted by metal foil lining 47 around and 
away from the pyrotechnic charge 48. If above a 

1 0 threshold intensity or value, the electrostatic 
energy will arc across the wall of charge cup 39 
to the grounded metal housing 36 through a path 
Independent of the pyrotechnic charge 48. This • 
result is obtained even when the protective cover 

15 50 is made of non-conductive material. The use of 
a metal, and hence, electrically conductive 
material, is preferred for the protective cover, 
however, because of the better heat conduction 
provided, as well as the corriplete electrical 

20 shielding so obtained. In this way, extraneous 
electrical radio-frequency signals and 
electrostatic voltages are prevented from passing 
through the pyrotechnic charge 48 and from 
developing enough concentrated heat to ignite It, 

25 Thus, there has been provided. In accordance 
with the Invention, an advance in the art of 
electric squibs wherein electrical conductors 
leading from the squib terminals are connected 
together at one end by a resistance, bridge wire. 

30 The conductors pass through the wall of a 
container having good thermal and electrical 
conductivity that Is filled with pyrotechnic 
material and In which the resistance wire is 
embedded One end of the resistance wire is 

35 directly electrically connected to the container 
and the other is electrically insulated therefrom. 
The squib further includes a grounded eiectricaily 
conductive outer housing or case that Is spaced 
from the container by an insulating member, the 

^0 arrangement being such as to provide a path 
independent of the pyrotechnic charge for 
conducting heat and electrostatic energy around 
and away from the pyrotechnic charge. Thus, 
electrostatic charges that tend to develop on the 

45 resistance, bridge wire are allowed to arc 

harmlessly from the container to the grounded 
housing and are rendered incapable of igniting the 
pyrotechnic charge. Significantly, this desirable 
result is obtained In each of the embodiments of 

50 the invention that are Illustrated and described 
while providing but a momentary connection to 
ground of one of the normally ungrounded squib 
terminals or conductors, as upon the occurrence 
of an arc discharge, as described. Such 

55 momentary ground connection does not interfere 
with the proper operation of necessary diagnostic 
circuitry which may be associated with the 
electric squib, as when the latter Is used for firing 
the inflator for safety air bags in an automobile 

60 Although the preferred embodiments of the 
invention have been described In specific details. 
It should be understood that may details may be 
altered without departing from the scope of the 
invention, as It is defined in the following claims. 



65 Claims 

1 . An electric squib comprising 
a pyrotechnic charge, 

electrical means for igniting said pyrotechnic 
charge, said electrical means having a pair of 

70 terminals that normally are insulated from ground 
potential, and 

shield means for shielding said pyrotechnic 
charge from electrostatic energy tending to be 
induced in said terminals comprising electrically 

75 conductive walls surrounding said pyrotechnic 
charge, one terminal of said electrical means 
being connected to and the other terminal thereof 
being insulated from said walls whereby 
electrostatic energy developed on said electric 

80 means is conducted around and away from said 
pyrotechnic charge by said walls, said shield 
means further Including spark gap defining means 
between said walls and ground potential whereby 
electrostatic energy on said walls above a 

85 threshold value is discharged to ground by arcing. 

2. An electric squib as specified in claim 1 
wherein said electrical means includes a 
resistance wire embedded in said pyrotechnic 
charge. 

90 3. An electric squib as specified in claim 1 

Including an efectrically conductive outer housing, 
said housing being adapted to provide a ground 
potential, said shield means being electrically 
insulated from said housing, and said spark gap 

95 being provided between said walls and said 
housing. 

4. An electric squib as specified in claim 3 
wherein said housing is elongated, said - 
pyrotechnic charge, electrical igniting means, and 

1 00 said shield means are positioned at one end 
thereof, and said terminals include electrical 
conductors that extend exterioriy of said housing 
at the other end thereof. 

5. An electric squib as specified In claim 4 

1 05 wherein said conductors are disposed parallel to 
each other In said housing. 

6. An electric squib as specified In claim 4 
wherein said housing Is tubular In form, said wall 
means of said shield means includes a portion 

110 that is tubular and is concentrically disposed with 
respect to said housing, and an extension of said 
tubular portion comprises one of said conductors, 
the other conductor comprising a rod that is 
centrally positioned with respect to said tubular 

115 extension. 

7. An electric squib as specified in claim 6 
including a dielectric sleeve interposed between 
said housing and each of said tubular portion and 
extension. 

1 20 8. An electric squib as specified in claim 7 

wherein said shield means Includes an electrically 
conductive partition connected to said tubular 
portion and having an opening through which said 
conductor rod extends, said conductor rod being 

1 25 insulated from said partition. 

9. An electric squib as specified in claim 8 
wherein said conductive partition and a second 
partition in said tubular extension form a 
chamber, said chamber Including at least one 
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ferrite bead having a central hole through which 
said conductor rod extends. 

10. An electric squib as specified in claim 7 
Including an electrically conductive end cap 
5 retained in the end of said tubular portion for 70 
confining said pyrotechnic charge therein. 

1 1 * An electric squib as specified in claim 1 0 
wherein said dielectric sleeve adjacent said end 
cap is shorter than said housing and said tubular 
10 portion of said sleeve means whereby an air gap 75 
for sparking is provided between said housing and 
said tubular portion. 

12. An electric squib as specified in claim 1 0 
further Including a retaining ring having an inner 

1 5 flange that extends inwardly and fits into a groove 80 
in the end portion of said housing adjacent said 
pyrotechnic charge, and an outer flange that 
extends Inwardly to retain said dielectric sleeve 
and tubular portion and extension in said housing, 

20 and further Including an inwardly extending flange 85 
on the end of said dielectric sleeve to space the 
outer flange of the retaining ring from the end of 
said tubular portion. 

1 3. An electric squib as specified in claim 1 2 

25 further including mounting means fixed to said 90 
housing. 

1 4. An electric squib as specified in claim 1 3 
wherein said mounting means is in an annular 
flange integral with the housing. 

30 1 5. An electric squib as specified In claim 9 95 
further including a connector receptacle on the 
other side of said second partition and a 
connector that fits into said connector receptacle 
and receives the terminal end of said conductor 

35 rod, said connector including good electrically 1 00 
conductive connections for contact with the 
tubular and rod conductors supported on a 
cylinder of material that has an electrical 
resistance of at least 1 0,000 ohms. 

40 1 6. The electric squib of claim 7 wherein said 1 05 
dielectric sleeve is made of synthetic rubber. 

1 7. The electric squib of claim 7 wherein said 
dielectric sleeve has numerous perforations, and 
further including a silicone grease filling the 

45 perforations to promote heat transfer from said 1 1 0 
tubular electrical conductor portion and extension 
to said housing. 

18. An electric squib for igniting an automobile 
air bag inflator, comprising; 

50 an electrically conductive, tubular, outer 115 
housing; 

a dielectric sleeve that fits inside the housing; 
a tubular electrical conductor that fits Inside 
the sleeve and Is spaced thereby from the housing 
55 a discrete distance calculated to provide spark 1 20 
gaps for extraneous electrical energy of given 
ranges of voltages and frequencies; 

an electrically conductive rod centrally 
positioned in the housing; 
60 means for retaining the sleeve and tubular 1 25 
conductor in the housing; 

a first electrically conductive partition, that fits 
tightly In the tubular conductor and through 
which the rod extends, forming a first chamber in 
65 one end portion of the tube; 1 30 



a pyrotechnic material in the first chamber; 
means for insulating the rod from the first 

partition; 

a resistance wire attached at one end to the 
rod in the first chamber and at its other end to the 
first partition, and passing through the 
pyrotechnic material; 

a second partition that fits tightly In the tubular 
conductor, forming a second chamber between 
the first and second partitions and a connector 
receptacle on the other side of the second 
partition; and 

at least one ferrite bead in the second 
chamber, having a central hole through which the 
rod conductor passes. 

1 9. The electric squib of claim 1 8 wherein the 
sleeve is shorter than the housing and the tubular 
conductor, so that there is an air gap between the 
housing and the tubular conductor to provide for 
sparking. 

20. The electric squib of claim 1 8 further 
including an electrically conductive end cap 
retained in the tubular conductor for confining the 
pyrotechnic material therein. 

2 1 . The electric squib of claim 1 8 further 
Including a retaining ring having an inner flange 
that extends Inwardly and fits Into a groove In the 
end portion of the housing adjacent the 
pyrotechnic material, and an outer flange that 
extends Inwardly to retain the sleeve and tubular 
conductor In the housing, and further including an 
inwardly-extending flange on the end of the 
sleeve to space the outer flange of the retaining 
ring from the end of the tubular conductor. 

"22. The electric squib of claim 1 8 further 
including mounting means fixed to the housing. 

23. The electric squib of claim 22 wherein the 
mounting means is an annular flange integral with 
the housing. 

24. The electric squib of clainri 1 8 further 
including a connector that fits into the connector 
receptacle and receives the terminal end of the 
rod conductor, said connector containing highly 
conductive connections for contact with the 
tubular rod conductors supported on a cylinder of 
material that is conductive above approximately 

1 0,000 ohms. 

25. The electric squib of claim 1 8 wherein the 
electricaily-lnsutatlng sleeve Is made of synthetic 
rubber. 

26. The electric squib of claim 1 8 wherein the 
electrically-insulating sleeve has numerous 
perforations, and further including a silicone 
grease filling the perforations to promote heat 
transfer from the tubular, electrical conductor to 
the housing. 

27. In an electric squib comprising, 
a pyrotechnic charge, 

electrical means for Igniting said pyrotechnic 
charge, said electrical means having a pair of 
terminals, and 

conventional means for attenuating radio- 
frequency signals and electrostatic energy that 
tend to be induced extraneously in said terminals, 

the Improvement comprising providing 
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electrically conductive walls in surrounding 

relation with respect to said pryotechnic charge, 1 0 

one of said terminals being electrically connected 

to said walls and the other insulated therefrom 

whereby electrostatic energy is conducted around 

and away from said pyroteciinic charge by said 

walls, and providing a spark gap between said 1 5 



walls and ground potential whereby electrostatic 
energy above a threshold value will be discharged 
from said walls to ground by arcing. 

28. An electric squib constructed substantially 
as hereinbefore described with reference to Fig. 1 
or 2 or Figs. 3 and 4 of the accompanying 
drawings. 
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